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IN-CIRCUIT EMULATOR FOR MICROCONTROLLER HAVING DUAL CLOCK 
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Classification: 
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Abstract of JP 1 1259329 (A) 
PROBLEM TO BE SOLVED: To ensure 
reproduction of a program even when an emulation 
is stopped and started again in an in-circuit 
emulation a microcontroller having dual clocks. 
SOLUTION: An oscillating signal S11 generated by 
an oscillator 1 1 is inputted to a clock selector circuit 
14 as a clock to be substituted with a high-speed 
clock that a microcontroller has, and applied to a 
clock frequency divider circuit 13. The clock 
frequency divider circuit 13 divides the frequency of 
the oscillating signal S1 1 , generates a low-speed 
clock CK3 , applies it to an object circuit as well as 
to the clock selector circuit 14, thereby clocks CK3 
and CK4 are synchronized. Thus, even when an 
emulation is stopped and restarted by an emulation 
control circuit 12 while the clock selector circuit 14 
selects the clock CK4 , the timing of the clocks CK3 
and CK4 is not deviated even after restart. 
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7<D4>— *y Ys.%a.V— ^(r*3V^T, i^alz-v' 

MHfc#«] 3WR? 1 1 ©3y3M-5»fi»*S 1 1 
tftS^ny^i LT^os'^a^lglKl 4 it Six 
Kl 3tt»Sflr*S 1 lfc£jaLT4Bfi©*ny*CK 

s &£$u tt&mm^z.z kmc? uytm8m'& 

1 4i£-£;i5„ iot, ^b^CKj RXfCK 4 tiffl 
*ny*31R[IIggl 4iS;5'ny^CK 4 StjURLTV^ 




-5©»fffcftfrL, tt23R*s©*ny*©fW8i4a 

5 =l TA^ b^ ^nnyfn-yffl'fy 
f— dry h^^U-^t^l^-C, 

^HH^ 5 a g Vffl«l|H||S fc , 

ffflHi 5 » 3 vWJflHHB**" LfciHHHSSfll-f-fc 

iTflBJB 2Mrviy9 ©ftffl i 4SME1K4 ©* ny?i 
3 SfcttSM ©* n s/ * ©vvf ft**-***! LTfulB 

7©^ Vf— dry 

a vw#iaj»t, 

lO^n^ ©ftffl fc &a«rBB»3 ©^ n y * &ii^L 
T*nE*f*EIBte£*.S* 1 ©JS««aHRS«i:» 

2 ©^ C2 y * ©ft/B i ft«mBJK4 d y * *«R+ 
S* 2 ©«»*»*#«£, 

lWE*3,RtflB4©*ny*«rAAU «HS3 4fctt* 
4©^ny^©V^jT,i>-^*»RL-CiWB#*iai6K: 

fa.Tfl'* o y SrjfoW 9 a a v h n-y ©^ 

BVMJBBJ:, 

Miam i &u<* 2©^^ ict*u-eix#isi-a#pijB 
4* 5 &t«(f 6 ©^ n „ * %%±~tz,#mM? uy9% 

«WE»3Xl«B5©^ny^ftAAU l£*3*;fcf±fg 
5 ©* n y * MWlbT«nES**llIKK4*.ai(S 1 <D9 



StfflB* 2 © * n y ^ ©ftffl 1 4 5 * 4 © 9 n y 9 1 L T 

5fc£fctt**4©*ny*«r»RU ifl©^B 7 
* W?iaB#llMB# 5 ©* n y * LT ^5 fc t K: 
Jigifg 6 <09 n y ^ *miR LTffl^-fS* 2 ©^ n y 9 

ttlBft 1 © ^ n y ^ aR@Bia» b fiftfig 3 4ft(±f5ffl 

? n y 9 £A^-r 5 t mcmm% 2 © * n y * SftUlB 

^P>BlI12^44fci4»6©^ny^SrA^t> K$3* 
fclii40^By^fflM > ^V>f4R^5 4fctt^6© 

9 b y ^©a»l^ff otflJE*f*|HlISK:-^i««3 ©* 

#B^*J|0W^B3l/ hB- 7 0^f- dfy h 

s9E^n^a*s^Lfc*ft©^flflr-i-ij>fefliiiBSi 1 © 

«B»H*«#^l* Ufc**©^«flr**»6WIE!IS 2 © 

ft* 5 SU«* 6<D?ny? %%±-t Z>#RM*vyf% 

«IE»3Xt«B5©^oy^*A*U ^*3*fctt* 
50^^ U-C«tBB»*iaBK^jtS* 1 ©^ 

WI2* 4Wb^ * t #fcflWa« 6WBy 

^ StliB* 1 ©^ n yirmRMHHItem 3 © 

^ n y ^ Sr^UT^S fc #tettK»4 ©^ n y * «r» 
RU K»l©^ny^aR|ii|Sas|trlBJS5©^Py^ 

*f*»2©^ny^a»?|lBt, 

mibb i © * n y ^ warn*** b msx 3 * tc m 5 © 

^ d y ^ SrA^fS fc *(CmIIH* 2 © 9 xx y9mm% 
d^WIB*4 4fcr±*6©^ny^«rA^L, ^*3* 
fc tt» 4 © * n y * ©Md, m> v ^ fi^m 5 * fc tt* 6 © 
9ny9<DWRZft^xmm%!ik®mz.$-X-Z>W,Z(09 
ny^3«R|lBi*» ffi^^rt^^ii-^x^T^ 
^try^^ov/f^payhn- y©^ vf— dry H 

[0 00 1] 

[|§B^©JS1-5S«^Jf] *!§BJi4 N ^^lfflft2^^© 
^ n y ^ tr^-TSx T;v9 ay 9 ZWo^J 9^^ 

> V xx -7 <D=r. $ » g v*ff 5 ■HCffll^ btbSv^ 

a. T/W^ n y ^ Srj^o-r^ ^BByhn-7^ >f— 



^u-tt^o) caw-a *>©-?*>«. 

[0 0 0 2] 

[«*©«»] H 2 fi, tt*©-f Vf— * y f ai 5 a u 

■oW^npi^hn-yfi, llftilO^cy^CK 
! ti****2©*ns^CK 2 t&B±1-5o rftf> 
O^cy^CK, , CK 2 fisH^SJ-Cfe «J , R^p^ 

ck x fi, *^A^-*;&?v*^*^*©at*|iii8 
4H*«rf*trf-a»£fc«:, ^- h*?h*««e©h 

«fc±!J, tCfiJIft^ny^CK! 4fctt*5jK**ti 
y^CK 2 flSjI&$*vr^;lS>;fta. roj;54W^ 
nay F B-5^n ^5 ASBSKfflv^JiS'f f f- 

©»ffs«rfr5i*K:, ^9 A©^T&*©r£*T-7 
-Y * n a v h n-?©»ffs*ftfHN5t£*©>f l"f— * 

»3t, 2 Aa©*ny*^|SJ8 4 ©-#©*#©* 
^KgSttSiiT^a. »»f 2©ffl*flDtt, *ny?5B 

RlillS4(offi*wAA«?tfca»**i'rv^s. ^py 

^JB^lHlgS 4 ©ffl*«#3: U^-fa ^»J»lHlg§ 5 fc 

[0 0 0 3] 0 3(4, m2<D®ft%7jkirf>JJ±^^-h 
XhZ. r©H3£#jf,L-o-o, g2®>fyt-*yf 

«. *By^iI^[5IS§4ii, ^By^CK^fcttCK 

^l/-i/ 3 y$lJ^ES§3!i, a5aU—>aV*«BW51- 
aMMK, ^Py^CKj S^-fA^A^y^ffl© 

•fTSiW-lCtt, ^Py^CKnc ©ffl^fcfltJk"*- 

srmaswsjwmHc *n y *a«yEii&4:&»e>-**:e>iufc 

a^3J/tt>»ft5i:tiyi, ^PyKK CPU 
[0 0 0 4] 

CPU tfitt&fe* n y? CK 2 fcfco-C^a»3-&|S^ 



mmttt Py?CK 2 ©£±0Sfctt&T#?>fc:lRlJl!L 
-CfTfcttS. ftlO^P-^CK, fi, ^D^CK 2 

y^CKj ttSiao^Py^CK 2 ©ffcfSi;:|IB#ft<, 
SlotfiT^S. ^©fcft, r.©4£jg©*tiy*CK 
i fcftati^ny^CKnc £A^-fa A^-* 

■fair, ^^CK M ©lUJB©»IBtt, 
CK 2 *«itf4^^*Jl5JI8I«]t lffct), 
fcatt^ny^CK-rBc li, ^»f©itM©«K t 2 t 
■ft ©fflffl t 3 t ©£-f+ ( t 2 + t 3 ) tfAttoMH] t 
1 i«U^©#3BB-C*>8. fcr*# % SSSJBfctt, >fff 

©mr©»m 1 2 &i£«©jisni 1 4 1 ©^ c 1 2 + 1 
4) mt 1 iot>fi<40, ttM^^B? 

*CK TBC fcSsri/OHMt 5©-T*L«S4C5. 4*S, 3- 

tMt 2 + t4) <DmmtK mmt 1*9 

^•tfeSo ^©fcfe, ^n^Afe^y 

fc, f»ri:Hllt»9*»*.i1l#KH:, «9ii*#-f 5 

y^fft5t>©iL-Cf¥§S-t-3£*f£, fcfcWfctt:/ 
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[«UBi**fti-5fc»©¥a!] i»eiui*»ft-f-sfc» 

fn, *»W©5*>©*l©*Wtt, KlO^ny^t: 
©?g 1 © * 13 y i> £ 9 t> Jf RStf* if V ^ 2 © * b y * i 
*»6ft«*|B0Bft 2 ^SE©^ b y * fca^-f*^ * o 

ft, v^p^hB-7 ©Sbfl^ftfr U •€r©2^«6 

©^ny^oftfflfc)!e6»3Xt«B4©^ny^**rtSt 

ERte4*.3tMBfc#-f-.5'f vtf- *y 

fc*v*T, *©J:5&»1I*, *.%*\s-*s*-'sWm 

SS, ^lilK, 2W*ny*aR@Kfc#*.-a^a. fu 

ia»»m, Bf£©»St*©»iB«#*ffl*i-5t>©T? 

fo5 0 «>gVflBWl@IBr±, iUM/sV 

fc*«flr*«r^ L, *l©^ny^©fWBi4S*3 
©^oy^*^J«L-C«*lHll6C-§-*.aiiIKT?*a. ^ 
py^SRHIKfi, >3 VW»EKSr^Lfc 

2 ©^ n y ^ ©ftffl tft5*40^uj'# 
t UTWltS t*K* 3 Oi' n y ^ tW)U IS 3* 
fcfiH 4 © ^ b y ^ rovN-f tit^-Jj&m®. LrmiWl& 

[0 0 0 6] r©±5 4#***fflUfcifcKJ;!), % 

n-tz>z.o\cftz>o zzx% w?p=yhp-5©y 



Wik-fZ, 15^-^3 3 fc> ^ 5 

*©PJ«^#J»*w5:v\ £©±5**3X1**4©* 

b^fc*hftiiKr±, * w©# o ft 

fc>&f\ 3B3Xt**4©*ny*©^5^|cj£Cfc 
[0 0 0 7] f52©3§f3«, -T^-dfS' 

^(c:*3v>-c, m ©*Wfcfl«»»iS*.&tJfct Sail- 
s' g ^*J»|iII&*«*.3i:#K:, ftwiJft^fl^S:, 

$ i ©HSSflBK^a, as 2 ©ja««Mi^axw^ n 
— >3Viw»iais*^Lfc*jgfli-g-*»jiu #m© 

*46«fcO»H#***J«i-S*«-C«>*. *1©H 

n y * zftm^mi±i&\,tmm<Dftm^frt>miRL 

T*f*liI»5fc4*.8^«"T?**. B2©Ji&fc31jR#J£: 
So ^py^aKEIISW:, *3&l*#4©*ny**:A 

4MWM#flyit3ii, »l»t)««2 0HSaw**iWc 

©-e, ««3Xt«iS4o^ny^©jH]»ft©a9!3e^iinjE 
[0008] #3 ©*?&», ^^-^yh^s.^^- 

i &u** 2o^b^ (c^n^tb^-f-s^na*® 5 
s.D ? ^6©^Ps/^*B^-r5'b©-efe5 <) ^mfs 

ft, 3i $ a > a VMftlBlB&fl' Lfc»«t**»fl 
U »l©*By ; ?©ft;Bfcft5S3©:5'By*££f£ 

-rsm^-e&So »i©^ny^3i^iHiKH:, *3©* 

o-^if5ffl^n 7 ^i?;AAU *3£fcfi*5© 
* n y * ifc^LTj**HBK*:ltS«tt**LT^ 
5 C B 2 ©* n y ^SiRlHli&ra:, i^l/-> 3 y|fi» 
[I]B£^ Lfc3SJB«-*fcJB 2 © * n y ? ©ttffi bit** 
4©* By;? t LXWf5bm£%6<0?v-y?**. 



LT^5i§tett*©B4©*ny*;fc3WRU »1© 

\UiZ<Dm 6 © * n y * frSft L-C W^j-f L- 
TV^o 

[0 0 0 9] *3©*ny*a&|SKH:, UlO^y 

* ^la^ 6 m 3 * fc tigs 5 © ? p y 9 * Afi-r z> t 

Mem 2 © * n y # WiE«*» fe* 4 * fctt* 8 © * n 
y*&A#U r^bP>©^3*fcttf54©^Py^©^ 

^UBi^x-SIUB-C-fca,, £©±5&«J&£££fflL-fc 

*tS»5£l^6©*ny*tt#|i5|»r*3. 3Sl©* 
b y ^aKBM#« 3 ©* n y ^ LTM^SSSt' 

^xtv^fcttai, »2®^ny^wygiKicj:or 

»4(0^^«^ *3©*ny*Sft@Bfc 
±oT*0»3*fctt»4©^oy^iJaWSJir#* 

E«K**.feiia. HlO^ns^WlEBiWI 

5 n y * t3WiL'r«»ia*fc**.rv^8 fc s t 

3tft§*V *3©^ny^3Mi|liiSCJ;oT-t©»5* 
fcWleo^n^ « £ ixr *f*i@iBfc4.^ e,ti 

5. ^©fcfe, »3Xt*»4©*ciy*tf!&»t>-efc<, 

ft 5 Xt«(S 6 © * n y * bttHtmm^zz r. fc # TO 

[0 0 10] fs4©3Pjm, ^fyf-*y h3i5 a 
*tOoV>-C\ *2©»«fciai«©»fi : f : , 

&U t 3U~*3©*ny*jIft[IIB£lW-C^ 
5o WIE» 1 ©B«*«R^at±» Ufc 

a©»jnit^?)i i o ©ftffl i 3 © 

y ^ ©«;ffl fcfta«4©^ny^ MWi-f 8#®T-fe 
^ K*ft«l#iS1-5#WJ!llftllS 5 JttWU 6 ©^ b y ^ 

*^1-5^©-efe5o 

[00 11] IRlO^Dy^WilEUIH:, »3©*ny 
^fc»5©^ny^i^rA*U ^«3*fc(4*i5©^ 

2©^By^-gKIUBtt> H4©^By^SrA^t-8fc 

^fi 3 © * B y ^ «r31^ LT V ^5 fc £ IE tt-t ©B 4 © ^ 
Py^MU % 1 <D ? 5 <D?v 

LTffl^i-StHlB-efcSo l3C^ny^Wl@Btt, 
IlWa^ »iEIB^ e>«S 3 *fctt!&5©*ny* 



-4- 



i #fc JH 2 © * n y * wna*a» fo IS 4 * fc 

©»&, *v^tt«5*fctt«e©*py^flMBR*ffo 
TSMW3»fc-£*5ISI&-efc5. r©4 5 *#l«Sr*Rffl 

«fc©»H#-g*4«**v, *lXt«(S2©Jl«»SKR 

^(4^m»-e*)5o bi©^os/^^«ihik^»3©^ 
© * a „ tm&mmc £ix%4<Dy-uy? turns*, s 

4©^n S /^^K$^T*f^lHlg§{--^xe 3 nSo - 
T^@&£#x.T^5i:tt;:S4, f20^n y ^lft 

[0 0 1 21 

[*«©*»©»«] » i nmm&M 
m i (4, i <DmMMmz*i--< y-v—* y v 

=lU~-*j±, ^Willffl^ns'^CK, at** 2© 
CK 2 lri«fo-7/f^c3yhP-?«z)i* a i/-i'3y 

l lfcW*r««Ef 1 l*flM.-C^*. 1© 

3 VIM#Pia!&l 2©ttttHfll^ «$C©« 

W6tm*lMtmeB.yyr?yx*y7 (£*T, d-ff 

£V>5) 13i, 13 2 , ■», 1 3 N fW^fc^ 
08§1 3©A^ffi^t, 2A*©^ny^31«iIKl4 

a 1 2 fi, i5 3 i^- i/ 3 >-£3lfrL-C^3 

3ftl§IBl4K:#*., aiSaW-^sVftifWi-Si:* 

t«*3^flr*s 1 1 *&Hi§ijgi 3&tw 
misi 4tetfLr*»rf-3iai&r*a. 
[ooi3] ^jannei 3(4, &&tflr-g-s i i£#jhl 

T^ny^CKi ©ftffli*S^3©^Dy^CK 3 £ 
±fi&-f 3 *>©■?*> 3„ £fl@18l 3«P©#D-FF1 3 
! ~1 3 N (4, *Py*«Kfif s --*AA«*D£:iEffi 

-?-D{£g!iK£:ft/-CV*S 0 ^©©D-FFlSj ©^Dy 
^SR^I&iBflrf-S 1 ltfAASfl, SD-FFl 3 X 
OS^f-^ttlMfQ/^2g@fflD-FFl 3 2 © 
*ny?4&B4dgM£tiT^3<, fi*T, iai«fc#D-F 



f 1 3 2 ~i 3 N _i <ow^rf—^mtsm=f-Q/t^m& 

©D-FF 1 3 3 ~1 3 N ©^Py^S^-W^ttS; 
ttSftT^S. *^g©D-FF 1 3 N ©S(5f*-#B 

14 0tt*©A*«?tK««*JlTV^5. *ny*» 
IRIeligl 4(4, iifffS 1 l^n^CKj ©ftffl 
t45l40?Py^CK 4 tLXAJlU A*£tWe: 
^^CK 3 , CK 4 ^aiiRLT^Tft^-^ttW 

-rs *>©•?*?>> m?v-y?m$i®&i ^omtimtK 

[0014] H4i4, HI ©SjfF^-f^-T A^-t- h 

fcttt* *S?-1 1 ©*£-*-S«B« *S 1 1^\ ^5 
* > 3 VMIffllB 1 2 Sftf-LT^JllHlSg 1 3 
bttSo #JSHI8l 3(4, rtgB©D-FF 1 3 X ~1 3 

N ©a»fc*tr»i8flrf-s 1 i©*wa*m\ *ny 
^ck 3 *awj-rs„ :©^p^ck 3 ^ 

5„ 

[0 0 15] ^PyKK 3 tB^f-^S 1 1 <t!4, 7 

1 4fi38fiflT*S 1 l**ny*CK 2 ©ftffltftS^ 
Py^CK 4 iLTA^JU UtRtJ:^ ^o^CK 
3 *fcf4CK 4 ©V^H^*ffi^7l-S. y-vvlrmm 
g&l 4©ffl^fS^tiy^CK3 4fcilCK 4 ^ fcfjfc 

[0016] n y ?3RIhU& 1 4 "?i*5»J©? 

ny^CK4*aRUTV^5»&-fcd3V^-C, x^l/- 

121a!), »«{t#s i i©#niii&i 

^3KRH»14l!:*WSft|»Jf|tjh4*b5. *©»*, 
#JH08§1 3tt^H«i#*fTb-f, BMWBEBl 3©D 

— ffi 3 X ~ 1 3 N <Dmm*m<D%m<oim\z.im 

£*l5 0 ^ny^aR|iIBl4t^ny^CK C p lI (C 
K 4 ) ©*f^MK-©«*&^±-t-5o 
^*SMi-a*e-fctt. x?»i-i ^3^S!l«l|fiIS§l 2 
$r^L-C. ^S{f-§-S 1 ias#JBHIJ&l 3Mny# 
S^HIKl 4t«&$^5 0 rtifciD, »HBB13 

■C, «F©f^^^SMLfc»^-©^Dy^CK TBC ©1 
J^»i4, «fc5^CK TBC ommt 7Rtft8<D& 
tt(t7+t8) t^U<, *W«**4VUH»©» 
Bt8i*U\ «±©45(-> r©*l©SfllS»*-T? 
}4, 1 1 ©|§*-r5ISS{I-§-S 1 1 fciUS** n 
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y?CK 4 ki-Ztmc ttJHRfll*si i*&m@K 

1 3-e&mLX&m<D? V ?/? CK 3 §4^t50T?, 
y^CK TBC i45^Py^CK 3 <T>94 ^Wft, Z 

[0017] m2<pmmmm 
m 5 2 (Dmmmm^-t^ y h 

2 lXOtE5»v-^3>1W«i0IS2 2^«itSfc* 

ki, **©#««#*£**•*- 

3#JS¥&2 3i, ^*ny?Att*WRBK2 4 

5o #JI¥J£2 3S4, WkaotnttSR^^fcWROD 
-FF2 3 H1 , 2 3 H2> 2 3^, 2 3 L1 , 2 3 L2 , 
2 3 LM ^L-C^5 0 D-FF 2 3 H1 ©* ns^Jffi 

^ r±, = $ a. u-i/ g y»j»0s§ 2 2 (Dta^^mm. 

ttD-FF2 3 H1 OS(E9 f -^ffl*i(Hf : aK 
-FF2 3 H1 ©^-*A7Jffi^D,£.OT)-FF2 3 H2 © 
^ny^*?|cSsttSti'Cv>«. #TP]*fc, 3-D-F 
F 2 3 H2 ~ 2 Su^WKlEfWtitfrfK-Q/H:, D- 
FF 2 3 H2 ~2 S^ro^-^AAill^DKSSRSil* 
D-FF2 3 H3 ~2 3 Lll C^n7^iBfl:gl 

[0 0 18] fD-FF2 3 H1 ~2 3 LM !4, ^aV— 
fa >$lJ#P!@]8g 2 2Sr^L-C#X.fe^fc^Mf-^S 2 1 
fc««c£JS-f*.fc5fcfcoT:|8»K i#D-FF2 3 HI 
~2 3 M ©jEffifWtMjiH : y-Q;a»&l±, *Sk©^«it 

-FF 2 3 H1 ~2 3 LM »IEffiy="-^fctJ^jS^Q{i:i4 x * 
!)-^7 1 -h^S'7r2 6 H1 , 2 6 H2 , 2 6^, 2 

6 L1 , 2 6 L2 , -, 2 e^s^MhSS^ti^, 

:MCpt,(0^P-77- F^77r 2 6 L1 ~2 6 LM 
tt, n y * AftftSKiaK 2 5«oTSlO 

fflroilffl^cj/^CKn Oftlt45|30^ny^ 

ck 3 ©««**3Mii-*»ffi*r*L-cv^a. *y-* 

r- h^3-7r 2 6 L1 ~2 B^fflfflMm Il^Lft 

5o — * My7r 2 6 H1 ~2 6^(4, 

©f20^Dy^CK 2 ©ftflJiftSSMW^ny^C 

k 4 ©a«»sraHi-f-a«iBft^rL-cv^5. r©*y- 



2 7<Dlfc%<DAXS*fc-feLXmigl£nX^Z> 0 ?u 
y^3W?liII52 7©ffl*«S^ Bj5*Lftv*f*IS»© 

[0 0 19] S5©^yf— ^y hl?al/-^ 
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